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Business process management Software selection – Two case studies 

Abstract
The interest in business processes management (BPM) is intense among practitioners and scholars and is still growing. Many business process management software (BPMS) tools that are used to serve a variety of applications in BPM are on the market and it is quite difficult to select the appropriate one. The paper presents a flexible method for BPMS selection, which can be applied in different companies and for various project types because the selection criteria are connected to project goals and critical success factors. The method has been developed on the basis of relevant literature and practical experience in BPM projects. It is based on Analytic Hierarchy Process (AHP) method. The applicability of proposed method is demonstrated with two case studies that are also used to analyse and discuss it.  





Throughout the last decades business process management gained importance in business community. Key literature on business process management (BPM) suggests that companies can improve services to their customers and enhance their overall performance by adopting a process view of business (e.g. Rummler and Brache, 1990; Davenport, 1993; Hammer and Champy, 1993; Khan, 2004; Hammer, 2004; Harmon, 2007). Although BPM methods were first used in manufacturing, now they are widely applied in service industry (Harmon and Wolf, 2008). Recent empirical research (Maddern et al., 2007; Kumar et al., 2008) on linkages between BPM and customer satisfaction confirmed that process management is a critical driver of technical service quality.

There are various BPM principles and methods that have their origins in different managerial practices. In essence they can be summed in three traditions (Harmon, 2007): management tradition, quality control tradition, and IT tradition. The management tradition has always put an emphasis on strategy, on corporate performance, and on business results. The quality control tradition encompasses different methods for continuous process improvement, like Total Quality Management, Six Sigma and EFQM model. The emphasis is more on problem-solving and making minor improvements on a frequent basis. The IT Tradition involves the use of computers and software applications (e.g. ERP systems, workflow-management systems, BPM suites, web-based e-business applications) to automate work processes (Smith and Fingar, 2003). In the 1990s radical change methods of Business Process Reengineering (Hammer and Champy, 1993) were very popular. They can be placed between the IT and the management traditions. 

The interest for BPM is growing, however, the understanding of BPM is quite diverse. As reported in (Harmon and Wolf, 2008) 40% of companies worldwide, that answered the questionnaire about BPM, understand it as a top down set of principles and methods designed to organise, manage and measure the organisation based on the organisation’s core processes. The rest of them perceive BPM in a much narrower sense, i.e. as a cost saving initiative focused on redesigning, improving and increasing productivity of specific processes or even as a set of new software technologies that enable modelling, analysing, measuring and automation of business processes execution. 

A large interest in BPM resulted in a growing number of BPM software (BPMS) on the market, which could be considered an advantage for companies buying these tools. On the other hand this situation leads to a very difficult decision for the appropriate software. Since there are many tools with various characteristics in the market and the aims of using them can be very diverse, it is impossible to determine which tool is the best. Although BPMS is not the most important part of BPM it is important for the company to select the right one (Al-Mashari et al., 1999). The aim of this paper is to present the method for BPMS selection to help managers and IT experts in making a flexible and customised selection of BPMS on the basis of project goals and critical success factors (CSF). The method is based on multi-criteria decision making and was successfully applied in two organisations from service industry.

The paper is structured as follows: Section 2 presents a brief overview of BPMS and some possible criteria for their evaluation. The Analytic Hierarchy Process (AHP) based method for BPMS selection in presented in Section 3. In Section 4 the method is illustrated with two case studies that demonstrate its applicability. The two case studies are used to analyse and discuss the proposed framework in Section 5. Section 6 presents some general conclusions and future work directions.

2.	Business Process management software

Business process management software is a set of software tools used in BPM. BPMS can support one or several activities of BPM. A wide range of such tools can be found on the market. Different tools are focused on different segments of BPM, like organisation and enterprise modelling, process modelling, simulation and optimization business rule management, managing relationships among process participants, monitoring process performance, process automation, workflow management and also software modelling and development (Harmon, 2007).

An important group of BPMS are process modelling tools. They are generally used by practitioners who are trying to understand how their organisations or their business processes work, to create a new process or to redesign or improve an existing process. Models of business processes play an important role in different phases of BPM, especially in the earlier phases of process analysis and redesign. On the other hand, other tools are suitable in implementation phases of BPM, e.g. workflow management tools and software that enables process measurement. BPM suites cover several segments of BPM are used to automate and control processes as they are executed and also enable process modelling (Miers et al., 2007). 

Several characteristics of BPMS can be used for their evaluation. For example Hommes and van Reijswoud (2000) have developed a framework for the evaluation of business process modelling techniques that are very important in BPM. They refer to the quality of the way of modelling and the way of working of a modelling technique, respectively. These criteria are: expressiveness, arbitrariness, suitability, clarity and comprehensibility of models, coherence, completeness, efficiency, and effectiveness. 

According to the (Miers et al., 2007) several expected characteristics for BPMS, from which evaluation criteria can be derived, can be identified: modelling capabilities, simulation capabilities, usability and user interface of the tool, suitability for different groups of users, support for different types of process and architectural frameworks (e.g. SCOR framework), different methodologies (e.g. BSC or Six Sigma) support, support for different notations and standards (e.g. BPMN, UML), support for specific technical infrastructures, integration with other products, report generation capabilities, pricing and total cost of ownership (TCO), vendor support, and product positioning (reputation), industry or domain specific templates or frameworks.

3.	The method for business process management software selection

Because BPM has many different meanings it is impossible to evaluate BPMS without having in mind aims of using it. The overwhelming complexity of the BPM tools is underscored by the Gartner Group which publishes yearly »Gartner quadrants« reviewing the state of practice in BPM domain. Recently, many researches seek to offer some support for organizations facing a software selection decision by developing an evaluation framework (Lin et al, 2007; Ayag and Ozdemir, 2007; Braglia et al, 2006; Haddad and Ribiere, 2007; Malie et al, 2008; Mulebeke and Zheng, 2006; Nevo et al, 2008; Percin, 2008, Stefanou, 2001; Wu et al, 2007; Ziaee et al, 2006). Most of these papers are oriented toward ERP systems selection and evaluation, but similar methods could help managers and IT specialists in BPMS selection process.






















The selection process can start with two branches of activities simultaneously: searching for candidate tools and identification of selection criteria.

Discuss and construct the model of relationships among project goals, CSFs, and criteria

This is the critical step in the selection process. The above discussion has shown that the required features and selection criteria highly depend on the project type (business process modelling/change, business process management, etc.) and consequently on goals, CSFs of the project, involved participants, plans for future BPM projects, and so on.

At this step the project goals and CSFs have to be identified and related to the appropriate criteria. The combination of top-down decomposition and bottom-up synthesis can be used at this point. Initially, a set of requirements for BPM tools is derived from the project goals and CSFs. During the top-down procedure the project team members should pose questions like “How could a certain goal be achieved? Which properties of a BPM tool will help to accomplish this goal/CSF?” This approach can be combined with the bottom-up synthesis where the previously identified requirements are associated with the project goals/CSF.

While developing the model, it is very important to consider future plans in the field of BPM. The current project may well require only basic modelling features, but if other business process management projects are planned for the future, it is necessary to allow for the criteria of integrability into other tools as well. 

The BPMS requirements should then be translated into a set of criteria for BPMS selection. The difference between a criterion and a requirement is that a criterion has to be unambiguous, and not composed to be suitable for the AHP method. Ideally, the BPMS selection team should develop its own structure of selection criteria, based on business environment and requirements (Wei et al., 2005). However, in most cases it is more reasonable to use the existing sets of possible criteria. An overview of criteria from previous section may be used at this point. Determination of the criteria set should be an iterative process with the objective that the attributes are complete, non-redundant, measurable, and minimal (Keeney and Raiffa, 1993).

Using this procedure, the selected criteria and their relative importance will be consistent with the goals, CSFs, and the entire BPM strategy of an organisation. A model of relationships is the starting point (input) for the AHP model development.

The complexity of the goals-criteria relationship model depends on the project type. This model may be of high complexity for integrated BPM projects; strategic and project goals, CSFs have to be linked to the criteria. For example, radicalness of business process change projects determines the importance of documentation and analysis of the existing processes and consequently defines the level of required expressiveness of the process modelling technique. In case of a process modelling project the model is usually less complex.

Search for tools, collect relevant information about them









Based on the information about the tools obtained from manufacturers/sellers and from literature, own evaluation, and criteria for rough estimation (output from the previous phase), a smaller number of appropriate tools are selected. In strategically important projects it is the top management that has to approve the list of selected tools.

Develop the AHP model and determine criteria ponders

This is the core phase of the selection process. An AHP model consists of an overall goal, criteria, and decision alternatives (Saaty, 1980; Saaty, 1997). In our case the decision alternatives are the candidate tools, selected in the previous phase. The overall goal is to select the best tool, i.e. the tool that best fits the overall organisational and project goals. The criteria for the AHP have already been determined, so it is necessary to determine the way in which each criterion is evaluated, and weights for each criterion at this point. Some of the attributes used for the criteria might not be easily measured. Therefore the criteria are mostly evaluated by pairwise comparison of tools, however some of them can also be evaluated by giving absolute values for each tool (e.g. total cost of ownership may be given in absolute monetary values for each candidate tool).

Decision-makers judge about the relative importance of each criterion in terms of its contribution to the achievement of the overall goal. This judgement has to be based on the goals-criteria model, which describes the relationships between the organisational and project goals on one side and criteria on the other.

Decision-makers and evaluators have to be carefully selected. The members of the two groups may consist of process owners and managers, IT personnel, and even members of the top management. The two groups may consist of the same members; they may overlap, or be completely different. Decision-makers build an AHP model (select criteria and determine hierarchies, compare the criteria) and analyse the results. The main task of the evaluators is to evaluate each candidate tool for all the criteria.

Evaluate the qualified tools, analyse and discuss the results

Each tool is evaluated for each criterion using either pairwise comparison of tools or determining absolute values. Different criteria may have different evaluators. For example, comprehensibility of process modelling techniques and user friendliness of the tools may be evaluated by users (e.g. process owners, managers, and performers), process modelling technique expressiveness, tool’s simulation capabilities, and TCO may be evaluated by consultants, etc. 





4.	Two case studies from service industry

The following two case studies present applications of the proposed BPM tool selection method for two different BPM project types. The first project was business process modelling and change project, while the second one was an information system development project with an emphasised business process change component. We used the tool Saaty (Tool Saaty, 2007) for building the AHP model in both cases.

Business process renovation project at the Ministry

The project of business process renovation at one of the Slovene Ministries started due to internal and external factors. Internal factors that caused business process redesign were the integration of two ministries, versified business processes were not well defined and had redundant activities. Externally, the project has been stimulated by the Slovenian Government that started the anti-bureaucratic program on the governmental level. The goals of the project were (1) to get an insight into business processes, (2) the unification and standardisation of processes, (3) to do away with inefficiencies and (4) to change the organisational structure. The main stress in redesigning the processes was to make them as customer-friendly (not cumbersome, short, etc.) as possible. The project consisted of identification, modelling and analysis of key business processes and proposing changes of business processes, organisational structures and information system. Some of the authors were involved in the project as consultants.

Selection of the appropriate tools was very important for the project success. Other identified CSFs were: (1) realistic expectations and proposals of changes; (2) enhancement of process culture and way of thinking; (3) proper identification and selection of the key processes; (4) dissemination of project goals and understanding the necessity for a change; (5) management commitment should not be of a formal nature, just a consequence of public opinion pressure; (6) willingness to change or to initiate changes of laws, by-laws, and other regulations; (7) project costs within the budget and project duration should not be exceeded. 





















Then the requirements for the BPMS were identified by using the combination of top-down decomposition and bottom-up synthesis. For each goal/CSF we had to ask ourselves “What do we require from BPM tool to fulfil this goal/CSF?” For example, for fulfilling the goal “to get an insight into business processes” we identified the following BPM tool requirements:
	Process models have to be easy to understand because many employees were involved in the process modelling phase and we wanted them to understand the models of business processes without additional training.
	The tool should be user friendly and process models should be easy to design.
	The BPM tool should provide the functions needed to dynamically analyse the processes. 
	The tool should have the ability to express all elements of an enterprise architecture model (e.g. organisational diagram).

For the remaining goals/CSFs we first tried to match them with the existing requirement by trying to find the answer to the question: ”Does this requirement help to accomplish this goal/CSF?”. For example, for the goal “to do away with inefficiencies” we identified the relationships with all BPMS requirements identified until then. The third requirement was broadened by the demand of optimisation capabilities, and the requirement of possible transition between business and IS modelling was added because business process redesign requires changes in the IS. Other BPMS requirements and relationships were identified as evident from figure 2.

After that the criteria for BPMS selection were identified from the requirements. In some cases the requirements were decomposed and some criteria match several requirements. For example, the requirement “dynamic business process analysis and optimisation” was decomposed into two criteria: user interface and usability of the tool and simulation capabilities.

Finally we had a list of the following criteria: (1) clarity and understandability of models; (2) user interface and usability of the tool; (3) simulation capabilities; (4) expressiveness of the tool and the underlying modelling technique; (5) integration of the tool with other products; (6) total cost of ownership (TCO) that included licences for the tool and training time needed for a project group to get familiar with the tool; (7) local vendor support; (8) good reputation of the tool. Criteria 3, 4, 6 and 7 were identified as eliminating for a rough selection of the tools.

In the meantime relevant information about BPMS were collected. We selected four candidate tools: ADONIS, ARIS, iGrafx and WebSphere based on our knowledge and experience, available reports about the tools, vendor descriptions material and also contact with some vendors of the tools. Other tools were eliminated because of their costs, weak or no support on the Slovenian market, unsuitable functionalities (e.g. no simulation capabilities), or insufficient information about the tool.

In the next step an AHP model was developed. First, the pairwise comparison matrix was constructed by comparing the importance of the criteria on the scale from 1 to 9. The weights that are presented in Figure 3 were determined using the tool Saaty. As one can see, the most important criteria were clarity and understandability of models and TCO.
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Figure 4 shows the results for one of the most important objectives: clarity and understandability of models. As we can see, Tool 2 and Tool 3 significantly outperformed other tools. To evaluate the tools according to this criterion we showed several models to some employees of the Ministry and asked them to evaluate the clarity and understandability of developed models.
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In the final step of applying the AHP method the best alternative was determined by considering the scores for all objectives and their weights. The results are presented in Figure 6. Tool 3 (iGrafx) got the highest score although it had some weaknesses like integrability with other products. However, integrability was not among the most important criteria.

Figure 6




We estimate that the appropriate tool selection contributes to the successfulness of the entire project.

A business process change project in a Croatian insurance company

Business process change and information system development projects in a Croatian insurance company have been ongoing for several years (Bosilj-Vukšić et al., 2006). These projects are of differing scope, with differing goals and cover the core business processes of the company, such as: non-life insurance, life insurance with premium analysis, premium accounting of non-life insurance and claims of non-life insurance with analytic accounting. This section presents one of these projects.

The selected project had three main goals: (1) development of an integrated model of business processes for strict registration and premium accounting; (2) simultaneous development of the data model for those processes; (3) implementation of both models (process model and data model) through developing an application for strict registration and premium accounting. The implementation of software application should prove the unique and standard technology and method of work, as well as enable standardisation and greater efficiency of the process. The most important CSFs of the project were identified: (1) well-defined goals of the project; (2) top management commitment and support; (3) willingness of employees to change and (4) right identification of the processes to be improved. 

The completion of the project was planned within two years. The project team consisted of 5 employees (information technology experts) and 2 external consultants. The definition of the processes and the data lasted for 6 months. It took one year to design and create the application. Application changes and implementation also continued through one year. Among the numerous BPMS, ARIS was used according to the suggestion of consultants. 

The project was successful although certain problems were evident:
	There were not enough team members, the members had limited time (along with working on the project they continued their regular jobs); 
	The project tasks were insufficiently defined; 
	The end-users did not understand the process models, therefore they were not able to state that the models met their requirements;
	The inability of ARIS to connect and transform business process models into information system models, accurately, precisely and without the manual revision;
	The business project models did not contain business rules and the information needed for the development of applications were collected, analysed and verified step by step, through subsequent interviews with the users; 
	The end users did not test the application which resulted in a greater number of mistakes;
	The changes, enhancements and improvements of the application were conducted during the implementation phase;
	During a relatively long period of conducting the project business changed, which was reflected in the project.

The above stated problems influenced the time and the efficiency of the project realisation. Despite this, the project was successfully completed, primarily owing to the continued and strong support of the top management. Nevertheless, it is obvious that some important issues were neglected at the very beginning of the project and some additional CSFs should be identified. Therefore, we have decided to make the simulation of BPMS selection using the proposed method. Evidently the two CSFs that should extend the list of CSFs are (1) successful communication of process models among employees and (2) ability to efficiently transform process models into applications. From these CSFs some selection criteria can be derived such as integrability, clarity of models, and their completeness. 

We developed a similar, yet slightly more complex, goals-criteria relationship model as in the previous case study. In this case a similar set of selection criteria as in the first case was used: (1) user interface and usability of the tool; (2) clarity and understandability of models; (3) expressiveness of the tool and the underlying modelling technique; (4) simulation capabilities; (5) integration of the tool with other products; (6) TCO; (7) local vendor support; (8) good reputation of the tool; (9) formality; and (10) completeness of the models. Evidently, only two more criteria are added as a consequence of different project goals (i.e. application development based on process models). However, it will be clear from further discussion that relative importance of the criteria will be significantly changed in comparison to the first case.

In this case we selected five candidate tools: ADONIS, ARIS, iGrafx, WebSphere, and Ultimus again based on the same input as in the first case: experience, available reports about the tools, research on the BPM tools features importance, vendor descriptions material and also contact with some vendors of the tools. An additional tool Ultimus appeared on the list as a candidate, because it is particularly suitable for the latter phases of a BPM project and it fits all the criteria for the rough selection of tools: required functionalities, support on the Croatian market, costs.













Consequently, we continued developing the AHP model by determining the score of each decision alternative on each criterion. Figure 8 shows the results for one of the most important objective: the ability of integration. As we can see, Tool 4 and Tool 5 significantly outperformed other tools in terms of their ability to be integrated with other software tools.

Figure 8




In the final step of applying the AHP method the best alternative was determined by considering the scores for all objectives and their weights. The results are presented in Figure 9. Tool 2 (ARIS) and Tool 4 (WebSphere) were ranked at the top and their scores were close to each other.
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Despite the fact that both projects can be considered as business process change project, they were rather different regarding their goals and scopes. While the first one in the Slovenian Ministry was a typical business process modelling project, in which the final goal was to unify, standardise, and renovate processes, the second one in the Croatian insurance company was focused on business process redesign in the context of information system development.

In the first phases of both selection processes a similar sets of BPMS were proposed. The main reason was the fact that offers of BPMS was quite limited at the time when the projects started, particularly on the Croatian and Slovene markets. Moreover, similar lists of selection criteria were used in both cases. However, importance of different criteria was rather different for the two projects and also a comparison of tools for each criterion differed. An example of the reason for different comparison of tools may be the criterion “clarity of modelling techniques” since the models were intended to be used by partially distinct groups of users. The consequence of different criteria weights and different assessment of tools was significantly different ranks of tools for both projects. This is consistent with the discussion that a selection of a BPMS heavily depends on the project type and CSFs of the project. In this context the AHP method is very appropriate because weights of the objectives can be determined by comparing their importance related to the project goals and CSFs. Therefore CSFs of a project must be the starting point while selecting the list of criteria and determining importance (weight) of each criterion for BPMS evaluation. 

This is the main reason why a full and fixed list of criteria is not defined and given as part of the proposed method (systematisation of criteria was not the primary goal of this research either). Similarly, precise instructions (e.g. how to identify the eliminating criteria) for each activity of the BPMS selection process are not given. This approach leaves some flexibility, so that the procedure can be adapted to a variety of companies and projects, however on the other side this might be a drawback for the practical usage of the procedure in some cases. The experience from the case studies shows that the process flow is defined precisely enough to allow for a systematic selection process.





The goal of this paper was to present a method for BPMS selection to help managers and IT experts in making a flexible and customised selection of BPMS. The presented method is based on the AHP method and develops BPM tools criteria from project goals and CSFs. The research reveals two points: (1) in order to choose the most suitable software tool for a particular application and business, a company needs a method for the evaluation of BPMS and (2) the selection of a BPMS is a typical multi-criteria decision process, and therefore an appropriate method for making multi-objective decisions should be used.
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Interes stručnjaka i znanstvenika za menadžment poslovnih procesa je velik i u stalnom je porastu. U skladu s tim, na tržištu postoji ponuda brojnih i raznovrsnih programskih alata iz ovog područja, te je proces njihovog odabira težak i složen. Ovaj rad opisuje fleksibilnu metodu za odabir programskih alata za menadžment poslovnih procesa. Predložena metoda može se primijeniti u različitim organizacijama i u različitim situacijama, ovisno o definiranim ciljevima i ključnim faktorima uspješnosti projekta. Metoda je razvijena na osnovu AHP (Analitic Hierarcy Process) metode, korištenjem relevantne literature i iskustva autora u provedbi projekata menadžmenta poslovnih procesa. Mogućnosti primjene predložene metode prikazane su i analizirane kroz dvije studije slučaja.  
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